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Introduction 
It was with great sorrow that we learned of the untimely death of our colleague 
Martin Farber. The discrete mathematics community has lost a young friend who 
had distinguished himself in research. As a tribute to Martin Farber’s contributions 
to and enthusiasm for mathematics, both theoretical and applied, we have edited 
this collection. Most of the authors (and anonymous referees) knew Martin Farber 
as a friend and fellow mathematician, and the papers published here reflect the im- 
pact of much of his own work in graph theory and combinatorics. 
The paper by Bandelt, Farber and Hell concerns the theory of retracts, which has 
gained much attention recently in graph theory. By developing natural transforma- 
tions between reflexive graphs and bipartite graphs, they reveal the explicit connec- 
tion underlying the similarity of results about absolute reflexive graphs and absolute 
bipartite graphs. The paper suggests a unified approach which could lead to ab- 
solute retracts of general partially reflexive graphs. 
Farber introduced the notion of a strongly chordal graph which is intimately 
related to totally balanced matrices and to chordal bipartite graphs. The paper by 
Adler, Hoffman and Shamir uses these notions for characterizing transportation 
networks in which feasibility can always be greedily determined, for all supply and 
demand functions. They also give characterizations of general (nonbipartite) 
transshipment networks for which optimality and feasibility can always be greedily 
determined, and describe efficient algorithms for recognition of such networks. 
It was known that the complement G of a bipartite graph His perfectly orderable 
if and only if His a chordal bipartite graph. Noting that complements of bipartite 
graphs are claw-free, Chvatal’s paper gives a forbidden subgraph characterization 
of claw-free perfectly orderable graphs. 
Farber published results on domination problems in chordal graphs, permutation 
graphs and strongly chordal graphs. In their paper, Elmallah and Stewart provide 
polynomial time algorithms for the minimum dominating set problem and the max- 
imum r-independent set problem on the family of intersection graphs of chords of 
a convex k-sided polygon (which includes all permutation graphs). 
A notion related to domination is that of irredundancy in graphs. A subset S of 
vertices of an undirected graphs G = (V, E) is called irredundant (respectively open 
irredundant) if for every member x of S there exists a “private neighbor” vertex u 
in V-S which is in the closed (respectively open) neighborhood of x but which is 
not adjacent to any other member of S. It is known that for chordal graphs, the 
size of a largest minimal dominating set, the size of a maximum independent set, 
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and the size of a maximum irredundant set are all equal. The paper by Golumbic 
and Laskar proves that this equality holds in circular arc graphs as well, and they 
go on to prove additional results on several variations of irredundancy on circular 
arc graphs and bipartite graphs. The paper by Jacobson and Peters introduces and 
characterizes the concept of irredundant perfect graphs, namely those graphs for 
which this equality holds for all induced subgraphs. 
Bernhard, Hedetniemi and Jacobs treat a problem dual to open irredundancy 
which they call the efficiency. The efficiency of a subset S of vertices of G is defined 
as the number of vertices in V-S which are adjacent to exactly one member of S, 
and the efficiency of the graph G is the maximum efficiency of any subset S. They 
give a linear time algorithm for determining the efficiency in the case of trees, and 
show that it is NP-complete for general graphs. Then, in the next two papers, Telle 
and Proskurowski generalize the linear algorithm to compute the efficiency for k- 
trees, and Blair does the same for acyclic clique (AC) graphs. 
The family of k-trees is an important subclass of chordal graphs. The paper by 
Cai and Maffray proves that the problem of deciding whether a given graph G has 
a spanning k-tree remains NP-complete under each of the following conditions: G 
is a split graph, G has maximum degree 3k + 2, or when G is planar with maximum 
degree 6 and k = 2. They show the problem to be polynomial for split-comparability 
graphs and interval graphs. 
Garth Isaak investigates interval orders which admit a discrete interval representa- 
tion subject to given upper and lower bounds on the length of each interval. 
The group path problem is to find a chordless path of a given weight between two 
given vertices of a graph G, where the edges of G have been assigned weights from 
some group r and the weight of a path P is the product of the weights along its 
edges. In the paper by Arikati and Peled, this problem is shown to be NP-complete, 
in general, and polynomial on chordal graphs. 
Jacobson, Lehel and Lesniak investigate a generalization of threshold graphs in 
which they vary the function which determines whether two vertices are adjacent. 
Chang et al. define new parameters for graphs, giving rise to natural generalizations 
of chordal graphs which are then studied. 
Colbourn et al. study the problem of computing the probability that a com- 
munications network in which the nodes fail with a known probability will remain 
connected. While the problem is NP-hard in general (and remains so for split 
graphs, planar graphs and bipartite graphs), the authors show that it is polynomial 
for trees, series-parallel graphs, permutation graphs, partial k-trees, and directed 
path graphs. 
Trenk and Scheinerman describe a generalized notion of perfection relative to 
graph properties, and produce analogues of the Strong Perfect Graph Conjecture 
and the Perfect Graph for two special properties, namely bounded degree and 
bounded size. 
Anstee’s paper deals with the problem of finding a subgraph of a given graph 
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whose degrees are closest in a certain sense to satisfying a given set of degree con- 
straints. 
The paper by Fishburn and Roberts gives a careful study of several generalized 
Fibonacci sequences which arise in recent research on finite measurement structures. 
Promel and Steger study extremal graph theory for graphs not containing a given 
induced subgraph. They prove analogues of some fundamental results with respect 
to a new parameter which generalizes both the chromatic number and the clique 
covering number. The paper by Haynes, Brigham and Dutton looks at the extremal 
problem of determining the smallest number of edges required by a graph on n ver- 
tices having the property that removing an arbitrary set of k edges leaves the 
domination number of the graph unchanged. 
In their paper, Hartman and Medan solve a combinatorial problem of providing 
mutually exclusive train shuttle service between n cities located on a circular network 
using a minimum number of rail lines. This also has applications to VLSI problems. 
Many people have contributed their time and energy to produce this collection of 
papers. We want to thank them all including the authors, the referees and, in par- 
ticular, Gena Hahn, Pavol Hell, Nelly Segal, and Charles Wallis for their help. 
Finally, we want to thank Peter Hammer for inviting us to compile such a special 
issue in memory of Martin Farber. 
With great respect, together with the authors, referees, editor-in-chief, board and 
staff of Discrete Applied Mathematics, we dedicate this special issue as a memorial 
to the memory of Martin Farber. 
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